Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.054; wR factor = 0.158; data-to-parameter ratio = 14.8.
In the title salt, C 20 H 24 FN 2 O 2 + Á0.5C 4 H 2 O 4 2À , the fumarate anion is located on an inversion centre. In the cation, the two benzene rings are nearly perpendicular to each other, making a dihedral angle of 87. 41 (10) . The cation is linked to the anion by a bifurcated N-HÁ Á ÁO hydrogen bond. Classical O-HÁ Á ÁO and weak C-HÁ Á ÁF hydrogen bonding is also present in the crystal structure. Three C atoms of the N,Ndimethylbutanaminium moiety are disordered over two sites with refined site occupancies of 0.466 (14) and 0.534 (14) .
Related literature
For a pharmacological study of the title compound, see: Pollock (2001) . For the synthesis, see: Boegeso (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x À 1; y; z; (ii) x; y À 1; z.
Data collection: SMART (Bruker, 2000); cell refinement: SAINT (Bruker, 2000); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL. Ordinarily both of them are viscous oil and are very difficult to be crystallized. It is a strategy to combine them with all sorts of acid, so that crystal salt can be obtained. The crystal structure of fumaric acid salt of citalopram diol is reported here.
rac-4-[4-Cyano-2-(hydroxymethyl)phenyl]-4-(4-fluorophenyl)-4-hydroxy-N,N-dimethyl-
In the title salt, (C 20 (Fig. 1) , each carboxylic anion of the fumaric acid is involved in two hydrogen bonds and there is an inversion center at the centroid position of fumaric acid, which generate a double chain of citalopram diol linked by fumaric acid molecules (Fig.2 ). There is a C-H···π interaction between fluorobenzene moiety and benzonitrile moiety (Fig. 3) . The dihedral angle between the two aromatic rings is 87.349 (7)°. The distance from H9
to the centroid of aromatic ring of benzonitrile moiety is 2.8372 (8) Å).
Experimental
The compound was prepared according to the method of patent (Boegeso, 1987) . The crystals suitable for single X-ray diffraction were obtained by slowly volatilizing the solution of a mixture of citalopram diol and fumaric acid (2:1 molar ratio) in ethanol.
Refinement
Hydroxyl H atoms and ammonium H atom were located in a difference Fourier maps and refined with constraints of N-H = 0.91 and O-H = 0.82 Å, U iso (H) = 1.2U eq (O,N). Other H atoms were positioned geometrically with C-H = 0.93-0.97 Å, U iso (H) = 1.5U eq (C) for methyl and 1.2U eq (C) for the others. The C16, C17 and C18 atoms were disordered over two sites, occupancies were refined to 0.466 (14):0.534 (14).
Figures Fig. 1 . The molecular configuration and atom numbering scheme for (I). Displacement ellipsoids are drawn at the 30% probability level. 
rac-4-[4-Cyano-2-(hydroxymethyl)phenyl]-4-(4-fluorophenyl)-4-hydroxy-N,N-dimethylbutanaminium hemifumarate
Crystal data (9) 0.0485 (7) 0.0819 (9) 0.0300 (7) 0.0234 (7) 0.0074 (6) N1 0.0391 (9) 0.0413 (9) 0.0524 (10) 0.0045 (7) −0.0009 (7) 0.0088 (7 
